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Table 1 Changes of load characteristics by 
preload control. 
DC Voltage Negative Positive 
Preload Large Small 
Torque Large Small 
Speed Slow Fast 
 
 
 
 
Fig. 1 Construction of an L-shaped ultrasonic 
actuator with electrical preload control by a 
piezoelectric bimorph. 
 
 
 
 
Fig. 2 Basic principle of electrical preload 
control. 
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Fig. 3 An analysis result of displacement in the 
case of applied voltage of 70 VDC. 
 
 
Fig. 4 An analysis result of stress distribution of 
contact part. 
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Fig. 5  Applied voltages vs. displacements. 
Fig. 6  Applied voltages vs. forces. 
